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Talk Outline

• Structure for a 14 T magnet - RD3

– Assembly and pre-stress.

– Analysis and test results of a 1/3 scale mechanical model.
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Motivation

• Fast assembly and disassembly
• Adequate pre-stress of coil and structure at 14 T.
• Negligible coil movement at 14 T ( not like RT1).
• Cold  pre-stress > warm pre-stress.
• Extensible to long magnets.
• Reliable instrumentation.
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Coil Modules
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Magnet Assembly
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4 steps in magnet assembly

• Insert yoke halves into Aluminum shell.
• Position coil package between yokes.
• Inflate bladder and insert keys.
• Deflate bladder
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Bladder

Jump to first page
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Bladder Test
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1X6 Bladder Tests
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Bladder Inflated to 85 Mpa
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Key Set
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4.2 K
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14 Tesla
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RD-3 Parameters

• Main coil spacing 25 mm
• Quench field at 4.2 K 14.1 T
• Peak field, inner layer 14.75 T
• Peak field, outer layer 10.15 T
• Quench current 10.4 kA*
• Number of coil layers 3
• Straight section length 500 mm

*No strain correction

• Number of turns 
(half magnet) 50+49+49

• Height of each coil 80 mm
• Minimum coil 

bend radius 70 mm
• Vertical bore spacing 220 mm
• Yoke outer diameter      660 mm
• Shell   40 mm
• Shell OD     740 mm
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1/3 Scale Mechanical Model
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Comparison with Analysis

µ = 0.25
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Symmetry

Jump to first page

5/22/00

Midplane Azimuthal- showing left right symmetry



5/23/2000  s_caspi@lbl.gov

Stress on coil
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Stress on Coil Module
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Shell Stress
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Average azimuthal stress
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Key Size

key size vs. bladder pressure
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conclusion

• Stress control during assembly.
• No coil separation.
• Straight forward instrumentation.
• Fields up to 20 T, with similar structure.
• Low cost


